While the authors from this highly-regarded human genomics group are certainly are aware of the vagaries and pitfalls of GWAS studies, I must admit to a bit of trepidation over the "Freshman 15" concept, particularly given the lack of consistent peer-reviewed literature supporting it and the difficulties of differentiating it from normal weight gain in young adults as they approach maturity (in the 17-25 yo age range of the study). Presumably some changes in body composition will occur over a 4-year time frame however without clear and consistent end points it may be difficult to associate these changes with modifiable (environmental) or non-modifiable (genetic) risk factors. Further, has any thought been given to the fact that willingness to participate in this study, and therefor more than a passing interest in health, may subsequently influence weight gain behaviours?
This ties in directly to some concerns I have about the Study objectives (Page 8, Lines 10-25). While the authors describe multiple methods/proxies for estimating total body fat mass, they only describe BMI levels in their study objectives. This is surprising since it is generally accepted that BMI is inferior to most methods for estimating total body fat as it may mistake changes in lean mass that occur with physical maturation and resistance training, particularly in male subjects.
To their credit, the authors include multiple methods to estimate total body fat, particularly waist circumference (WC) and waist to hip ratio (WHR) however I do have concerns over the use of Bioelectric impedance analysis (BIA) to assess % body fat mass given the relatively poor performance of this method compared to "gold standard" estimates such as Dual-energy X-ray absorptiometry (DXA). Given that this is a "study on the genetic and environmental determinants of weight evolution" I was surprised that priority was not given to estimating (change in) % body fat as accurately as possible for GWAS given the susceptibility of this technique to measurement error. That being said, I understand that not all laboratories have convenient access to, nor do they want to subject ~2500 young adults (and operators) to backscatter X-rays. As such, I am curious if the authors have taken steps to minimise confounding variables know to affect BIA readings such as hydration status, time since last meal/exercise etc…..this would go a long way to ensuring that you are getting a good longitudinal estimate of %BF changes in all subjects that are generalizable and comparable to other genetic epidemiology studies of obesity.
Insofar as I am able to assess the validated surveys used to assess energy intake, physical activity, sleep, alcohol consumption, stress, abuse, impulsivity, eating and other mood disorders and religiosity, a suggestion from experience would be to conduct the surveys in a supervised group setting in a classroom booked exclusively for the purpose of the study.
We have found that giving subjects ipads to complete survey questions in a group setting is particularly helpful for ensuring survey completion, answering any questions they may have and for monitoring participants for distress given the sensitive nature of some of the questions.
All sample size calculations and statistical methods seem realistic and appropriate for the study. Have recruitment strategies taken into consideration that certain visible minorities are traditionally underrepresented in the Canadian post-secondary student population ?
While I appreciate that the authors are using the Illumina MEGA arrays to capture SNVs representative of a multi-ethic cohort, I found the rationale for the addition of whole exome sequencing (to capture rare variants) somewhat disingenuous given the (relatively) small sample size and likelihood of identifying novel variants. That being said, given the iterative and rapidly evolving nature of genotyping (as well as plummeting costs) necessitate gathering as much information as possible as long as one has the bioinformatics infrastructure to support and interpret the data.
Finally, being somewhat familiar with university ethics boards and genetics studies, upon withdrawal from the study, are you obligated to destroy any and all biological samples, including DNA ? Introduction Page 4 Line 53 -"…and it is unclear whether this can be attributed to…". The word "be" is missing.
Page 7 Line 13 -The authors think that religiosity may influence weight gain or behaviors from religious people may influence weight gain? I would discuss more the paragraph about religiosity and BMI, I am not convinced by the cited studies that this association did not appear because of another factors that are common to religious people.
Page 7 Line 34 -The paragraph about genetic causes of obesity would be more robust if the authors could include more references. Genome-wide Association Studies (GWAS) have made significant progress in identifying genetic variants underlying obesity (e.g. Speliotes et al., 2010; Locke et al., 2015; Pei et al., 2014, etc). They are not specific for university students, but it is an important part of the literature that should be cited.
Study objectives Page 7 Line 13 -What the authors mean when they say "BMI level"? Are they going to check BMI categories (underweight, normal weight, overweight or obese) or BMI as a quantitative variable or both? "BMI level" is not clear for me. According to the description of the study I understood that the main outcome is weight change. Then, I would say: (1) describe BMI change over four years, (2) to investigate the heritability and genetic determinants of BMI change,… Data collection Page 9 Line 25 -Body fat percentage (%BF) Page 9 Line 29 -It would be important to refer when and how the questionnaires are going to be completed. Will it be complete together with the body measurements? There will be a researcher present?
I did not find if the researchers are going to collect parents' body weight and height. I know that measure this variables would be difficult, but maybe a phone call to collect informed data would be interesting.
Outcomes Page 9 Line 25 -The term "obesity trait" appear again. I ask again if the authors think that this is the best term to describe the outcomes Predictor variables Page 10 Line 27 -A variety of genetic and environmental predictors of weight change will be measured. I would include the word "change" in the sentence.
Page 10 Line 34 -How the authors are going to ask about meal plan type? How this variable is going to be described in the results?
DNA extraction Page 11 Line 15 -When the authors explain the kits they are going to use they are giving them adjectives that I think are unnecessary. I would suggest removing this words: "is a relevant product for now", "Valuable options for now…". I would say: The Ilumina Infinium Multi-Ethnic Global-8 microarray is plan to be used because it combines a relatively high density of SNPs (1.7 million) with a SNP tagging strategy adapted to ethnically diverse populations. Whole-exome sequencing (WES) will be performed for each participant to study the association of rare coding variants with obesity traits. Also, the Illumina TrueSeq Exome kit for DNA library preparation and HiSeq 1500 for DNA sequencing will be used according to the manufacturer's instructions. Analysis of genetic risk factors Page 18 Line 20 -"GWAS will be performed to identify genetic variants associated with obesity trait level and change". What do you mean with "obesity trait level"? Discussion The discussion addresses strengths and limitations of the study.
Minor comments about the discussion: Page 20 Line 46 -The GENEiUS study aims to fill this knowledge gap by following students prospectively over the first four years of undergraduation. I would inlcude the words "first" and "of undergraduation" in the sentence.
Response: We thank the reviewer for the insightful feedback. The "freshman 15" theory suggests that undergraduate students gain 15 pounds (6.8 kg) during this first year of study. There have been several observational studies conducted on this topic, the majority of which have been published since 2004. A recent meta-analysis from 22 studies on 5549 individuals shows a consistent trend favouring weight gain and that undergraduate students gain a significant amount of weight (approximately 3 pounds or 1.4 kg) by the end of first year.1 So while it remains clear that students gain weight, the change in adiposity is unknown. This study will provide insight to adiposity changes and whether this weight gain is from normal growth and maturation or a negative effect of university life.
We believe we have clear and consistent outcomes in assessing BMI, WHR, BFM, and %BF at baseline, 1-year post baseline, and 3.5-years post baseline. By using these continuous variables instead of using categorical variables as outcomes, such as BMI categories (underweight, normal weight, overweight, obese), we increase our statistical power. We have considerable power with a sample of 2500 to find associations between BMI and environmental traits (see table S3) as these have much larger effect sizes than genetic variants. We also aim to increase our statistical power in genetic analyses by calculating a gene score of risk variants toward each outcome (page 19). To address your final point, indeed we have considered the influence for volunteer bias. However, this is a concern to all studies with human participants due to the voluntary nature of research. We aim to minimize this by recruiting participants with all levels of interest in health by non-preferentially targeting all undergraduate programs and faculties.
Comment: This ties in directly to some concerns I have about the Study objectives (Page 8, Lines 10-25). While the authors describe multiple methods/proxies for estimating total body fat mass, they only describe BMI levels in their study objectives. This is surprising since it is generally accepted that BMI is inferior to most methods for estimating total body fat as it may mistake changes in lean mass that occur with physical maturation and resistance training, particularly in male subjects.
Response: The reviewer makes a great point. BMI is not the most valid measure of adiposity which is why we measure %BF, WHR, and BFM as well. We appreciate that our objectives may be unclear so we have revised them.
Comment: To their credit, the authors include multiple methods to estimate total body fat, particularly waist circumference (WC) and waist to hip ratio (WHR) however I do have concerns over the use of Bioelectric impedance analysis (BIA) to assess % body fat mass given the relatively poor performance of this method compared to "gold standard" estimates such as Dual-energy X-ray absorptiometry (DXA). Given that this is a "study on the genetic and environmental determinants of weight evolution" I was surprised that priority was not given to estimating (change in) % body fat as accurately as possible for GWAS given the susceptibility of this technique to measurement error. That being said, I understand that not all laboratories have convenient access to, nor do they want to subject ~2500 young adults (and operators) to backscatter X-rays. As such, I am curious if the authors have taken steps to minimise confounding variables know to affect BIA readings such as hydration status, time since last meal/exercise etc…..this would go a long way to ensuring that you are getting a good longitudinal estimate of %BF changes in all subjects that are generalizable and comparable to other genetic epidemiology studies of obesity.
Response: The reviewer makes excellent points about adiposity measurements. DXA is certainly considered a "gold standard" for measuring adiposity which we initially considered. As he mentions, using DXA would not be feasible in our study given the large sample size, high cost of DXA, and limited access to clinical DXA equipment. We appreciate that BIA is sensitive to the hydration status of participants and we would ideally ask participants to fast beforehand. However, based on our pilot study this is simply unfeasible for our population. We conduct appointments throughout the day, not just in the morning, and increasing participant burden is a concern. Unfortunately, we will have to accept this a limitation for our study. Additionally, previous GWAS studies have pooled data from both DXA and BIA to identify variants associated with %BF. 2 We therefore believe that our study is comparable and we will also be able to find genetic associations using BIA to measure %BF.
Comment: Insofar as I am able to assess the validated surveys used to assess energy intake, physical activity, sleep, alcohol consumption, stress, abuse, impulsivity, eating and other mood disorders and religiosity, a suggestion from experience would be to conduct the surveys in a supervised group setting in a classroom booked exclusively for the purpose of the study.
Response: We have found that giving subjects ipads to complete survey questions in a group setting is particularly helpful for ensuring survey completion, answering any questions they may have and for monitoring participants for distress given the sensitive nature of some of the questions.
We thank the reviewer for their suggestion. We supervise participants as they complete their baseline questionnaires and first 3-day food recall in case they have questions and we have revised our paper to clarify this. We have found that once participants complete their first set of questionnaires and recalls, they have minimal problem completing them on their own afterward. They can therefore complete the questionnaires at their leisure and thus minimizes participant burden. Additionally, we prefer participants complete the questionnaires on their own because some topics like history of abuse are sensitive in nature, as you point out. Thus, participants may be more likely to disclose this information in a private setting.
Comment: All sample size calculations and statistical methods seem realistic and appropriate for the study. Have recruitment strategies taken into consideration that certain visible minorities are traditionally underrepresented in the Canadian post-secondary student population ?
Response: The reviewer makes a great point about recruiting under-represented people. We have taken a non-preferential route in recruitment to target individuals of all ethnicities and undergraduate programs. This will help us capture a representative sample of the undergraduate student population at McMaster University, which may not necessarily reflect the ethnic distribution across Canada.
Comment: While I appreciate that the authors are using the Illumina MEGA arrays to capture SNVs representative of a multi-ethic cohort, I found the rationale for the addition of whole exome sequencing (to capture rare variants) somewhat disingenuous given the (relatively) small sample size and likelihood of identifying novel variants. That being said, given the iterative and rapidly evolving nature of genotyping (as well as plummeting costs) necessitate gathering as much information as possible as long as one has the bioinformatics infrastructure to support and interpret the data.
Response: The reviewer makes an excellent point, we may not be able to identify rare exonic variants. Considering the high cost of whole exome sequencing, we plan to limit cost and increase power by doing a subgroup analysis on the extremes weight categories in our population. In particular extreme weight losers (<= 10th percentile) vs. weight maintainers (45th -55th percentile) and extreme weight gainers (>=90th percentile) vs. weight maintainers. We have revised our manuscript accordingly.
Comment: Finally, being somewhat familiar with university ethics boards and genetics studies, upon withdrawal from the study, are you obligated to destroy any and all biological samples, including DNA ?
Response: In accordance with the Hamilton Integrated Research Ethics Board, biological samples will be destroyed if participants provide a request in writing.
